Th is study aims to provide an overview of the literature on network research that developed in public administration studies over a period of ten years (2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016). Besides this, it also observes whether a consensus on the network concept was reached among scholars during this time period. The differences in approaches and perspectives used by public administration scholars in understanding networks each have their own implications on the heterogeneity of network research. Such differences, hence, influence the way they define networks. The rise in the amount of research and differences in the use of the "term" network indicates that clarity in the network concept has yet to be reached. The contribution of this study is based on the fact that the field of public administration needs to be more aware of the network literature in other disciplines and to employ this research to advance the understanding of network issues in the public sector context.
Introduction
Research on networks, which has progressed steadily in public administration studies, is ongoing and depends substantially on enhanced clarity of the concepts and defi nition of networks (Lecy, Mergel & Schmitz, 2014, p. 657) . "All science depends on its concepts" (Sir George Thomson, 1961, p. 4) , and "we live in a conceptual world" (Bogason & Toonen, 1998, p. 211) .
In fact, research on networks in public administration has developed so rapidly that Agranoff and McGuire consider today to be the "age of networks" (2001, p. 677).
However, this development has not been supported by a clearer understanding of the concept of networks in public administration. It has been observed that a "coherent body of scholarship on networks has not been developed and common understanding of what networks are, has not been reached" (Wachhaus, 2009, p. 60) .
In order to further understand the concept of networks, it has been suggested that scholars periodically "organize" the literature systematically (Lecy et al., 2014) . Wachhaus (2009) conducted a survey of network literature from 1986 to 2006 and off ered seven attributes that may be used as a baseline defi nition of networks: complex, exchange, interaction, interdependency, nonhierarchical, governance, and policy. Isett et al. (2011) divided network research into three streams: policy, governance, and collaborative networks. Similarly, Lecy et al. (2014) clustered research networks into three categories: policy formation, governance, and policy implementation networks. Although the two groups of authors reached similar conclusions, the concept of networks remains fragmented and inconsistent, as observed in previous studies (Blom-Hansen, 1997; Borzel, 1998; Damgaard, 2006; Hall & O'Toole, 2002 , 2004 . Based on the fi ndings of Wachhaus (2009), Isett et al. (2011) , and Lecy et al., (2014) on the development of the concept of networks in public administration studies, it is imperative that scholars maintain a focus on this development.
Th is study intends to thoroughly examine variations in network research during the period of 2007-2016. Th is article provides an overview of networks in public administration research and intends to establish that the concept remains fragmented and that there is as yet no consensus on the understanding of networks. Th is assumption (epistemological) is established on the basis that public administration initially emerged as an art rather than a science wherein its advent was a necessity for resolving practical matters, and in fact there was debate on whether it was art or science between Simon and Waldo in addition to discussion on defi ning the concept of "publicness", which remains unclear today (Udo Pesch, 2005) .
Public administration has developed by adopting theories from other scientifi c disciplines, and the concept of networks is also utilized based on researchers' needs (Agranoff , 2007; Wachhaus, 2009) .
Th is article is divided into 4 parts. Th e fi rst part contains the research background and objective. Th e second part, the research methodology, explains the process of a journal article search. Th e third part presents research fi ndings and discussions relating to the fi ndings analysis. Th e fourth part contains the conclusion, limitation, and future research.
Research methodology
With this study, the authors intend to provide an overview of the literature on the development of network research in public administration studies over the 10-year period of 2007-2016 through a literature review. Specifi cally, the authors searched articles on this topic from respected peer-review journals in three search stages.
Stage 1: Data Source and Document Selection
The first stage entailed searching the 2015 SCImago Journal Rankings (SJR) issued by Scopus considering that Scopus offers free journal searching and has the largest database of peer-reviewed literature and abstracts (Leydesdorff et al., 2010). The SJR ranks journals by what it calls their "average prestige per article". The articles are ranked based on numbers of citations and the prestige of the journals the articles are published in; articles in journals with higher prestige are given higher prestige rankings. The SJR index began in 1996.
Scopus ranks journal prestige by quartile, where journals with the best reputations and quality are placed in Quartile 1 (Q1, excellent), and others are placed in Q2, Q3, or Q4 based on reputation. Th e search for literature on networks in public administration journals resulted in 111 journals, 28 of which were ranked in Q1.
Th e authors then divided these 28 journals into three regions, the United States (10) and Europe (18) ; there were no Q1-ranked journals in Asia in this research category. Th e authors then selected fi ve journals each from the United States and Europe. Because there were no Q1 journals in Asia, the authors broadened the search and identifi ed two public administration journals, one in Q3 and one in Q4.
Stage 2: Research Terms, Inclusion and Exclusion Process
In the second stage, based on Wachhaus (2009) -who followed the perspective of Hay and Richards (2000) , i.e., that networks are defi ned by how people talk about them -for this study, the authors searched for articles that contained the key word "network" in titles and abstracts, specifi cally by examining each issue of each journal for each year of the study period (i.e., [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] . In order to cross-check for articles containing the word "network" that might have been left out, the authors also conducted automatic searches on each journal's website.
Stage 3: Analysis and presentation of results
In the third stage, the authors thoroughly read each article and then classifi ed them based on topic, methodology, and area coverage. Th e articles were then analyzed and categorized into major topic areas based on the fi ndings. Isett et al. (2011) define research on networks in public administration "as still in early stages", which suggests that there are still challenges and fundamental questions that require addressing, particularly how diff erent networks research phenomena can be explained (ibid., p. 160). Numerous scholars have conducted eff orts to orient network research using universal language to facilitate the collective endeavors of scholars to understand the concept of networks in public administration studies.
Results and discussion

Developing Networks Research
However, the above undertakings fall far short of expectations for network research in public administration studies in terms of producing a standard for conducting assessments. Th is is in stark contrast to network research in sociology, which has been developing for over 50 years based on the now standard concepts of centrality, density, cohesion, and betweenness (Freeman, 1997; 1999 in Wachhaus, 2009). Rhodes even classifi ed the analysis of the network approach in sociology and political science into three levels -micro, meso, and macro (Rhodes, 1990, p. 294) .
Th e search for articles from the 12 selected journals resulted in 216 research articles on networks in public administration. Figure 1 illustrates the fl uctuations in research on the topic during the study period. Table 1 . Th e distribution of articles was interesting to observe. In general, Public Administration had the most articles, and among the 12 journals, only Public Administration and the Journal of European Public Policy published network research articles annually; the authors assume that the inconsistent numbers of articles have contributed to the fragmentation in the concept of networks in public administration. Wachhaus (2009) found only one researcher who had consistently focused on networks research with 11 published articles; meanwhile, between 1987 and 2006, many researchers only published one article on networks. Th is led Hummel (2007) in Catlaw (2009, p. 480 ) to say that "there has been a problematic convergence of public administration thought around networks".
Variations of Network Research
For this article, the authors mapped the network literature by dividing articles by topic and methodology.
• Topic Th e authors then categorized the research topics based on the three streams identifi ed by Isett et al., (2011): policy, collaborative, and governance networks.
Policy Networks. Th e concept of policy networks initially focused on allocation of public resources in policy making (Isett et al., 2011, p. i158 ). According to Laumann and Knoke (1987), policy networks have a "shared fate" between public organizations, legislative bodies, and interest groups that are interconnected and have their own respective interests in policy making (see: Isett et al., 2011, p. i158).
Governance Networks. Th e second stream of network research focuses on inter-organizational coordination in accomplishing common objectives derived from networks themselves (Isett et al., 2011) .
Collaborative Networks. Th e third stream of network research focuses on provision of goods and services through collaborations between government institutions and for-profi t and nonprofi t organizations. Th is provision requires collaboration among actors, particularly when one actor is unable and unwilling to create and produce goods and services in the required amount (Agranoff and McGuire, 2003; Isett et al., 2011) . Table 2 presents the results of this categorization by stream. The authors found that scholars often did not emphasize which stream their work fit into, which made it difficult to categorize some of the articles, and this has been a common limitation regarding the three streams. Borzel (1998) in Isett et al., (2011) notes that although scholars have conducted studies within the three streams, many are still uncertain about how to apply the streams.
One interesting topic that emerged during the searches for this literature review was "dark side" networks; three of the 216 articles reviewed these networks, specifically, terrorist networks (Bakker,
Th ese authors all used case study methodology in their research. Although research on dark side networks presents them as dangerous and having negative connotations, in the context of the concept of networks, dark networks are seen as a metaphor.
• Methodology
The methodology authors use is one determining factor in understanding whether there is a consensus on the concept and definition of networks in public administration studies. Methodology determines the kinds of results authors intend to attain. Every methodology bears its advantages and disadvantages respectively. The network research conducted by public administration scholars show that in relation to the use of methodology, the majority of them still rely on qualitative and quantitative methodologies. Table 3 presents the methodologies used in the research articles identified for this literature review in the period 2007-2016. Th e use of quantitative methodology refl ects scholars' intent to provide more objective results within network research. Authors denote the limitations in their research that make it necessary to use caution in generalizing their results regarding theories in public administration network research. Although the aim of this quantitative research has been to provide objective results, there is as yet no consensus on the concept, defi nition, attributes, and standard of measures of networks in public administration A number of journals even demand research results to be published in the form of a journal article and empirical data to be used quantitatively, and even the data and data analysis results stage to be published along with the article (Isett et al., 2011). Furthermore, Isett et al. mention that it is high time that journals in the fi eld of public administration do the same.
"Steps such as these would begin to allow our fi eld to build a broader understanding of network (and other) phenomena without the expense of extensive data collection by making existing datasets more readily available" (ibid., p. i167) Previous research carried out by Iset et al., (2011) and Kapucu, Hu and Hosa (2017) recommend scholars studying network research in public administration to employ a mix method in data collection. Kapucu, Hu and Hosa (2017, p. 1110) state "Future research designs should continue using multiple types of data collection methods to overcome the constraints of one method". A mix method is a vital necessity in network research within public administration study wherein reliability and validity can possibly be improved (Kapucu, Hu & Hosa, 2017, p. 1110). Th e results of research conducted by Kapucu, Hu and Hosa in analysing 81 SNA articles in public administration show an increase in the use of hybrid data collection methodology in network research. Th e number is, however, still very limited and it has yet to experience the increases that qualitative and quantitative have. Ultimately, the results of this study show similar fi ndings to those conducted by previous researchers in the period of [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] . In relation to the use of methodology, researchers have yet to combine quantitative and qualitative data collection when conducting networks research as shown in Table 3 .
Technical expertise in statistical networks is very much needed bearing in mind that the continuity of networks research depends on the clarity of a defi nition of networks and related measures (Wachhaus, 2009; Lecy, Mergel & Schmitz, 2014) . "Public administration scholars need to foster closer ties with technical disciplines that are developing new methods and measures" (Isett et al., 2011, p. i168 ). In one of its editions, the Policy Studies Journal off ers scholars an opportunity to explore networks from a technical point of view, and authors appear to consistently use social network analysis for exploring networks. Authors use measures that are common in sociology such as density and centrality. Th e use of concepts, measures and theories from other scientifi c disciplines stresses that public administration is a multidisciplinary fi eld (Rainey, 1994) that cannot stand alone as a typical science (Kuhn, 1962 in Ricucci, 2010 . Why is consensus on a concept of utmost importance? A theory is considered a theory when it applies generally and explains various objects (Dowding, 1995) . Th is leads us to revisit the question of whether there is a consensus on the paradigm used and applied in public administration. Referring to Th omas Kuhn's pattern stating that a paradigm is determined by the commitment/consensus of scholars in an academic community, within that community there is a division of commitment among the members with mutual conviction to reconstruct theories, epistemologies, and methodologies within the limitation of their scientifi c discipline (Ricucci, 2010; Sutarna et al., 2017) . According to Kuhn, a paradigm is a framework theory and paradigm is essential to scientifi c inquiry and progress (1970, p. 10-76).
Defi nitions of Networks in Public Administration
Based on Kuhn's pattern which requires the mutual commitment of public administration scholars on the general defi nition of network, and upon observation of literature survey results of network articles in public administration journals, it can thus be said that since the initial development of network research up until now, there is yet to be a consensus agreeing upon the defi nition of network in public administration. Th erefore, clarity on the concept of network has not been reached as of yet. Such failure in reaching a consensus may be attributed to each scholar having diff ering perspectives and approaches in studying public administration (Riccucci, 2010). How scholars understand and utilize network are, hence, dependent on the perspectives and approaches they use.
Aside from the unavailability of consensus on the defi nition/concept of network, the literature survey results found several usages of the term "networks" in research that scholars oft en use. Table 4 presents some of the current usages of the term "networks" in public administration studies.
Table 4
Usages of the term "networks" in public administration research
NETWORK
As a panacea in resolving issues confronted by policy and public management Of the numerous understandings on networks, Isett et al. (2011, p. i160-i161 ) divide the use of the term "networks" in public administration studies into three perspectives: network as a metaphor or an organizing concept; network as a method or methodological paradigm; and network as an approach to or a tool for understanding public service provision. 1) Network as a metaphor or an organizing concept. Th e concept of network as a metaphor is a very useful and powerful means of understanding social phenomena in their contexts. Catlaw (2009, p. 478) states that "one of the most powerful and ubiquitous metaphors today is the network, " and Pardomuan (2006) fi nds that policy networks are metaphorical in nature. Actors create pseudo policy communities and design elitist conditions during policy formulation based on the authority they possess. 2) Network as method or methodological paradigm. Social network analysis is common in the literature and, according to Isett et al. (2011) , focuses on developing tools, refi ning measures, and using terms appropriately in order to establish a standard measure for networks.
3) Network as an approach to or a tool for understanding public service provision. Th e perspective of networks is an approach to understanding how networks operate in creating and providing coordinated services, and according to Isett et al. (2011) , the perspective focuses on formal networks. Upon reading the literature, the authors have summarized network research results in public administration to be distributed into stream, functions, perspective, and actor relations as described in Table 5 . Th e fi ndings of this literature review research have provided future direction that might be useful for the fi eld of public administration. Th e discourse on networks in public administration discipline is important in terms of taking stock of the policy process and whether a more fundamental theory is required. In this review, we argue that whilst we have learned much about usage, topics, stream and methodologies of the network research, policy network analysis began only as a metaphor and may only become a theory by developing along the lines of sociological network analysis (Dowding, 1995) .
Th is article makes it clear that the diff erences between concepts of network are never-ending from most perspectives. Th ere is less need for discussion of the confi guration of networks. Th e continuity of network research does not depend on clarity and defi nition of the concept of network in itself. All the usage of the networks terms are meaningful and provide the networks landscape. However, the implications of networks diff er depending on how they are conceptualized and studied. Th is is quite apparent from the constant rise in network research in various fi elds. Furthermore, even traditional public administration theory still has much to off er to the study and analysis of networks. Network analysis studies will become an increasingly important issue for the future because it requires people working in government and administration to think of organization as an external internal activity. Th e rise of networks as an emerging institution has integrated a predominantly rationalistic actor approach with cognitive approaches based on public administration theory.
The contribution of this study is based on the fact that the field of public administration needs to be more aware of the network literature in other disciplines and to employ this research to advance the understanding of network issues in the public sector context.
Conclusion
Th ere is no denying that public administration scholars are very interested in network research, as indicated by the steady annual increase in networks research articles, and a number of conclusions can be drawn.
First, the topics in network research exceed any ability to cluster them because of the overlap between diff erent topic clusters or streams. In addition, the limits of specifi c clusters are unclear. Th is is not unlike public administration itself, which continues to develop based on the complexities of public issues.
Second, from a methodological aspect, the use of hybrid methodology is much needed to acquire both quantitative and qualitative data with the aim of one methodology covering the imperfections of the other.
Third, differences in approaches and perspectives public administration scholars use in understanding networks have implications on the heterogeneity of network research. Such differences subsequently affect the way they define network. The increasing number of research and differences in using the "term" network indicates that clarity on the concept of network has yet to be reached. Additionally, it is also shown that there is no consensus regarding the concept of network that is agreed upon by scholars when referring to Kuhn's pattern.
Fourth, the emergence of new topics such as dark side networks and statistical model networks is expected to enrich the body of literature on networks in public administration. Scholars need not feel limited by the issue of "borrowing" theories from fi elds other than public administration as long as the intent is to resolve public matters.
Th is research has a number of limitations. Th e articles obtained from 12 Public Administration journals, totalling 216 articles, cannot yet represent network research in this study. Th is research merely dissected the journals based on ranking and countries handling the journals. Th erefore, the acquired results cannot generalize the fi ndings entirely and they do not represent the regions as the distribution was based on journals and not cases occurring in the regions. Future studies conducting a systematic literature review should conduct a survey of all network research journal articles in all journals at every ranked level of public administration journals or even in all journals at all levels in order to produce more comprehensive results. A survey of journal articles should be conducted across various scientifi c disciplines bearing in mind that public administration is multidisciplinary in nature. Th e division of a network stream into three categories has yet to produce a clear concept on the diff erences of each category, instead resulting in confusion among scholars in the network stream they study. It would, thus, be fascinating to further analyse the diff erences between the three network streams.
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